Honeybees, Apis mellifera, adjust their pollen foraging activity according to the need for pollen within the colony, determined by the amount of stored pollen and young brood present in the hive. To clarify how pollen foragers detect the supply of pollen, we followed individual honeybees while they were returning with pollen. Pollen foragers deposited their loads on the frame where most of the unsealed brood was, independent of the position of this frame within the hive. They also inspected more cells on that frame and spent most of their time there, indicating that pollen foragers may individually evaluate the pollen requirements of the colony. In 18 normal-sized colonies we also tested whether olfactory cues provided by a frame of hungry young brood or an additional pollen frame covered by cages affect foraging activity. These experiments showed that olfactory stimulation within the colony is insufficient to increase or decrease the foraging effort, but suggest that foragers must have direct contact with the brood and pollen area to regulate their foraging activity according to the conditions in the colony. The different mechanisms by which foragers may gather the information about pollen supply are discussed.
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In honeybee colonies, pollen is stored in small quantities compared to honey (Jeffrey & Allen 1957) . Honey provides the main source of carbohydrates for both adults and larvae, while pollen is the sole protein source. Pollen is consumed by nurse bees, which secrete brood food from their hypopharyngeal glands. Therefore, the need for pollen is regulated with respect to the amount of brood in the colony. Brood serves as a positive factor increasing the number of pollen foragers, the number of trips per unit time and load size (Filmer 1932; Free 1967; Cale 1968; Todd & Reed 1970; Al-Tikrity et al. 1972; Fewell & Page 1993; Eckert et al. 1994) . Conversely, additional pollen serves as a negative stimulus that decreases foraging activity (Barker 1971; Free & Williams 1971; van Laere & Martens 1971; Moeller 1972; Fewell & Winston 1992; Camazine 1993) .
It is not completely understood how bees detect the pollen need in the hive and what cues are used by foragers in their assessment. Camazine (1993) suggested that pollen foragers receive a cue from nurse bees, in the form of proteinaceous food, which incidentally conveys information about their colony's need for pollen. If the pollen supply in the colony is high, nurse bees might provide a protein-rich food during trophallaxis to which foragers respond. However, Camazine tested only the effects of extra pollen reserves, not the effects of different quantities of brood.
Unlike nectar foragers, which unload collected nectar to nestmates close to the entrance of the hive (von Frisch 1965), pollen foragers themselves unload collected food into the comb close to the brood (Gary 1975; Camazine et al. 1990; Camazine 1991) . As foragers search for a place to store their pollen loads, they encounter pollen and brood, and may use these as stimuli to assess the colony's need.
The aim of our study was to determine how pollen foragers may perceive quantities of brood and pollen and whether they need access to those areas in the hive or whether olfactory stimulation is enough to increase or decrease pollen foraging. We followed individually labelled pollen foragers in observation hives to clarify how they locate appropriate regions to unload. To determine whether volatile chemical stimuli provided by brood or pollen are used by foragers to change their foraging behaviour, we monitored the foraging activity of normal-sized colonies while foragers had either direct or olfactory access to the brood or pollen.
OBSERVATIONS OF UNLOADING FORAGERS

Methods
We simultaneously established two four-frame observation hives to record behaviour of individual pollen foragers upon their return to the colony. The frames, workers and queens were obtained from two different colonies in Davis, California, in May 1996. Both colonies 
